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摘  要 



































There are a number of traditional methods for odour detection, such as gas 
chromatography combined with mass spectrometry, capillary supercritical fluid 
chromatography and so on. In order to enhance the signal intensity and achieve 
reasonable data, it is usually necessary to prepare and preconcentrate the odour 
samples into an inaccessible region closely coupled to the vacuum system. Such a 
sampling process is laborious and time-consuming. These methods are not suitable for 
monitoring the air contamination in situ due to lack of the capability of detection on 
line. Nowadays, the electronic nose has been the most common instrument in odour 
analysis. However, the electronic noses have selectivity limitations which are not 
allowed to provide enough qualitative chemical information for analyzing organic 
volatile samples. With the innovation of portable mass spectrum, we believe that it 
will be very important to design a sort of ion source for qualitative and quantitative 
analysis of various odours. Meanwhile, the combination of this kind of new ion source 
and portable mass spectrum may facilitate the odour detection on line so as to extend 
the applications of mass spectrometry.  
In this thesis, two different kinds of electrospray ion sources, Desorption 
Electrospray Ionization (DESI) and Electrospray Ionization (ESI), are modified for 
real time and on line odour analysis without any sample preparation under ambient 
environment. The experimental parameters and the limit of detection with these two 
ion sources were carefully studied. Of these, the limit of detection of the ESI ion 
source can be as low as pmol level. The application of the proposed methods on 
qualitative odour analysis in situ has also been discussed for the purposes, such as the 
distinguishing of drink liquor, the analysis of food quality and freshness level, the 
application in fine chemical industry, the detection of explosives, monitoring air 
pollutants and identifying the odour of Chinese herbal medicine, detection of odour in 
daily commodity and plants. In addition, the application in quantitative analysis and 
odour source localization in three-dimensional space with ESI ion source has also 
been explored. 














第一章  绪论 
第一章  绪论 
1.1  气味的概述 













































































































































































1.2  传统的气味检测方法 
传统定性气味检测和定量气味检测的方法一般采用气相色谱-质谱联用技
术，近红外光谱法，荧光光谱法[1]，离子漂移技术，化学或生物传感技术，MEMS
技术等等。在传感器方面，Kenneth S. Suslick 等提出利用金属卟啉等化合物制
成传感器阵列, 根据传感器与挥发性有机气体(VOCs) 发生反应后颜色变化对气
体进行分析的设想[2] ，利用传感器阵列区分了多种结构相似的有机小分子[3-4] ，































1.3  质谱大气压免制样电离技术及其应用 
近几年来，质谱技术的发展十分迅速，尤其是在质谱分析中实现常压离
子化和实时分析方面取得了引人注目的成功。2004 年美国 Purdue 大学的 R. 
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